FLYING LEMURS 


The following names have 10 be considered: — 

1. laiicgatits Cuv., Tabl. Elem. 

des. Mamni. p. 107; Desm., 

Mamm.. 1820. p. ioS 1 ... Java (Geoff., 1829). 

2. tcnwiincki Waterli., P. Z. S., 

183S. p. 119 ... — Sumatra (Thos., 1908). 

•3. tiuda! us Wagn., Schreb. 

Saugth., Suppl., 1840* p *334 Sumatra (Stone and Kelm. 

1002. Proc. Acad. Nat. h>ci. 


Philadelphia, p. 135). 


4. puniihis Miller. Smiths. Misc. 
Coll.. 45. 1903. P- -16, pi. 6. 
tig. 3- 


LOU., 4.-), lyoj, , 

{.<• x ... ... Adnnc Id.. llutang Ids., 

West Coast, Malay Penin¬ 
sula. 

5. amis Miller, torn. cit.. p. 47 ••• Aor Id - East Coast * 50111,1 

Malay Peninsula. 

6. gracilis Miller, tom. cit.. P- 49. e . .. , 

nl. vi, tigs. 1 and 2. ... Sirhassen Id., South Natuna 

Ids., South China Sea. 


7. natuna Miller, tom. cit.. p. £0. Ilunguran Id North Natuna 

' Ids., South China Sea. 

8. saturatus Miller, tom. cit.. p. 

pi.’v4ii' fig ‘: 3 “ d 4 '. Tana Bah, Id., Ba.u Id,.. 

West Sumatra. 

o. tuancus Miller, tom. cit., p. 53. Tuangku Id.. Banjak Ids., 

West Sumatra. 

10. tcllouis Lyon. Ann. Mag. Nat. 

Hist., (8) 1, 1008. p. 303 ••• Tello Id.. Batu Ids.. West 

Sumatra. 

11. peninsula Thos., Ann. Mag. * 

Nat. Mist., (8) 2, 1908, p. 

, 0 , ... Malay Mates, Malay Pentn- 

S 6 sula. 

12. iavlcri Thos., Joum. F. M. S. 

Mus.. ii. 1908, p-102 ... Iiomao Id.. Last Coast, 

South Malay Peninsula. 

1. The two other names proposed by Dcsmarest, vis.. Gal cop ith ecus 
rirfns (Pelcw Islands) and G. iernatev.su (Ternale Id.) arc both synonym* 
of Lrviur vs Ians Linn., and therefore apply to the Philippine animal. 
ihou K h Lesson (Nouv Tab'.. Kepne Anim., 1S42, p. <0 Rave Sumatra and 
Borneo as the habitat of G. rnfus. 
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* 3 - 

chomboiis Lyon, Proc. U. S. 



Nat. Mus., 36, 1909, p. 486. 

Chombol Id., Rhio Arch,, 
South of Singapore. 

14. 

bo mean us Lyon, op. cit., 40, 



1911, p. 124 

South-east Borneo. 

x 5 - 

laut casts Lyon, com. cit., p. 125 

Pulo Laut Id., South-east 
Borneo. 

16. 

abbotti Lyon, tom. cit., p. 126. 

Penebangan Id., W. Borneo, 

1 7 - 

Iccltci Gyldenstolpe, Kuugl. Sv. 
Vet. Akad. Hand!.. 60, 
No. 6, 1020. i>. 17, pi. iii 



figs- 3-7 

Central East Borneo. 

iS. 

bantu Cabrera, Bol. Real. Soc. 



Espau.. 24, 1924, p. 12.8 ... 

North Sarawak, Borneo. 

19. 

tcruiaus Gluts, and Kloss, 



antca, p. 

Terutau Id.. West Coast 
Malay Peninsula. 

20. 

perhentianus Chns. and Kloss. 



antca, p. 

East Perhcntian Id., East 
Const Malay Peninsula 


Galeoptcrus umhtus was given Sumatra as type locality by 
Stone and Rclm in 1902, and Java by Thomas in 1908: late- in the 
same yea- the latter author stated that it could not be referred to 
variegants on account of it> large size, the type skull being 82.5 nun. 
in condyle basal length: its exact locality remained to be dis¬ 
covered. We think, nevertheless, that the type most likely came 
from Java which does, on the whole, seem to produce the largest 
animals (though this is only barely demonstrable by our series), 
and that it may be merely an abnormally large individual. Om; 
largest Java skulls have the condylo-busal length 76.5 mm., most 
near'v approached by one from the Malay States of 75*5 mm. The 
only area available for an un-alloeat'sd race with very distinct 
characters is Palawan Island; but this is in the Bornean Province 
in which seem to be found only the smallest of the races occurring 
on tin larger land-masses: or else the Indochinese sub-region. 

Of Galcoptcrus we have before us about 125 skins, and over 
righry skulls of adults (which alone need be considered) front Java, 
Sumatra, the Malay Peninsula, Penang and Singapore; Pulau' 
Adang and Pulau Rawi (Butang Islands), Pulau Terutau, and 
Pulau Langkawi in the Straits of Malacca; the Perhcntian Islands. 
Pulau Aor, Pulau Tiomau, the Atiamba Islands and Great Natuna 
Island in the South China Sea; Pulau Galattg in the Rhio Archi¬ 
pelago: Sarawak, British North Borneo and Banguey Island. 

•• Pulau (Malay) « Island. 
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It is with this material alone that we now deal, and our keys 
thus merely serve to show that we can perceive differences between 
1 he animals from the various places represented in our collection. 

We have been able to separate our material into groups, by 
means of the female skulls. The cranial characters we have used 
(mainly size) arc based on adult skulls only, such being those in 
which all sutures are completely obliterated, which may show also 
a considerable depression of the interorbital area and have the 
nasals pinched up into a ridge. The zygomatic breadth is pro¬ 
portionately greatest in old animals; but the degree of approxima¬ 
tion of the temporal ridges and mastoid inflation seems a guide 
neither to age nor to race, nor does the shape of the rostrum and 
palate assist in determining the latter. Many characters, even in 
skulls from one place, show some individual variation: and variation 
due to age is considerable. Pnrther we should not consider that 
because a skill! looks adult it represents the maximum size of its 
race. A series can often be collected which does not show the 
maximum dimensions attainable; and races based on small differ¬ 
ences in size when series are small must be accepted with reserve. 

The size of the teeth is again a most unreliable character in 
these animals. Variation in colour, especially in males, is also 
very great, but races from small islands seem more stable than 
those from the large land masses, the maximum amount of 
variation being exhibited in series from Borneo. 

What used to be called the brown and grey phases are sexual 
differences of the male and female respectively, Even when both 
sexes are rufous (which is sometimes the case in a few races) the 
females are much paler than the males.' 

Flying lemurs are not found on deep water islands; Hale opt crus 
occurs only in those parts of the Malaysian sub-region that lie within 
the 40 fathom contour line and Cynocephalus in the Philippine sub- 
region which stands on a marine bank of less than 100 fathoms in 
depth. It would appear that the ancestral form occupied these 
areas before the deep channels between Palawan and Mindoro, 
Borneo and the Sulu Islands, were formed, and that sufficient 
evolution has taken place to bring about a generic difference 
between the animals of the two sub-regions. Sub-spccific differ¬ 
ences have arisen within Malaysia which, considering the inability 
of these animals to cross the narrowest unforested area, or strait 
of the sea is not surprising. We should expect to find similar 
differentiation in the Philippines but it has not yet been recognised. 

'• The peculiar formation of the external genitalia iu these animals 
is no doubt responsible for the existence in museums of specimens in the 
“brown phase" labelled ns females. 
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Flying-lemurs cannot travel, they cannot "fly'’: they are 
entirely arboreal an<! very helpless away from trees, the leaves and 
buds of which provide their food. They are strictly confined to 
forests. 

Flying-lemurs are amongst the small group of mammals in 
which the female is larger than the male. 

\\ e have representatives of the following races of Galcoptcrus 
variegatus before us: — 

Large races: condylo-basal length uf the adult female skull 
exceeding 72 mm. 

Galeopterus v. variegatus: Java. 

The largest and darkest form. Sexes alike in size. Thomas 
(Ami. Mag. Nat. Mist <S; _\ tyoS, p. 302) gives the range of ten 
adults { ? £ ), condylo-basal length 73—76 nun., but we have an 
adult female skull of peninsula • (from .Selangor) which, with a 
condylo-basal length of 73.5 is rather larger than an adult Javan 
female before us which only measures 7.1.5: Thomas (I. c.) also 
mentions a Javan female with condylo-basal length only 72 nun. 
but variegatus undoubtedly averages larger than any other race. 
The largest female before us measures 76.3 nun 

In colour tin* males are especially dark, very much darker and 
more saturate than the females. 

G. v. tomminckl: Sumatra. 

Smaller and paler than variegatus.' Females larger than males 
fas in all succeeding forms). Condylo-basal' length of females. 

7 1 *9—“3 mm., males 72.2 nun. 

Sexual colour differences not very well marked, the male being 
only slightly richer in colour: both sexes with the head and neck- 
grey. YVc have seen very few examples of this race. 

G. v. peninsula: Malay Peninsula, with Penang and Singapore 

Islands. 

Size about as in lemmincki but the sexes markedly difierem in 
colour: broadly speaking the male is brown or even rufous and the 
female grey. 

The type (adult female) measured: condvlo-basal length 72.5 
mm.; and this is a fair average, but adult female skulls reach 
75.5 min. 


1 Errata Journ. F. M. S. Mu* viii, part 3, iijiS, i>. 34, line 33. 
transpose “male" and "female". 
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All our males have the top of the head or neck brownish. The 
most highly-coloured males we have seen come from -Singapore 
Island. We cannot detect any constant difference between the 
skulls of animals from Sumatra and the Malay Peninsula: but it 
may be noced that in peninsula' only an exceptionally large female 
with a condylo-basal length 75.3 mm. has the maxillary tooth-row 
equal in length (38 mm.) to that of a much smaller female of 
ten: min chi in which tlu* condylo-basal length is only 71.9 mm. It is 
characteristic of these very variable animals that in the next speci¬ 
men examined from Sumatra the tooth row was comparatively 
short! 

G. v. taylori: Tioman Island, Hast Coast of the South Malay 

Peninsula. 

Size about as in peninsula 1 (perhaps n little smaller) but different 
in colour. The largest female we have measured is 72.1 mm. in 
condyOo-basn! length, and it may be that taylori does not reach 
the maximum size of peninsula. 

We cannot appreciate any significant difference in the size of 
the teeth of peninsula and taylori. In colour the females generally 
resemble peninsula 1 , but have the upper surface more huffy 
especially on the occiput, neck and sides of the body: silvery 
markings obsolescent and the parachute more coarsely streaked 
with black: males are much darker than peninsula' anil almost as 
dark as, but more richly coloured than variegatus. The very dark 
upper side of the head rather sharply defined from tire huffy nape 
separates all the males of taylori we have seen from other Coleop- 
terns of the same sex before u$. 

A Hum sized races: condylo-basal length of adult female 
skulls exceeding 65 mm, but not reaching 72 mm. 

G. v. natuna: Bunguran Island, North Natuna Islands; 

Anamba Islands. ' 

Smaller than any of the above races: the female type of natuna 
measures 67.6 mm. condylo-basal length and adult topotypes of the 
same sex in our possession measure condylo-basal length 67.0. <33.2, 
68.2 mm. The sexual differences an well marked. With natuiur 
we associate Five specimens (3 j ,29) from the Anamba Islands 
(Siantan): the largest female measures 69.0 mm. condylo-basal 
length and therefore very slightly exceeds the maximum size of 
uatinuv as at present known. The females are both in the silvery 
grey pelage common to that sex in most of the races of Galeop¬ 
terus \ the males, all immature, are mixed rufous and grey in 
colour. 
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G. v. borneanus: Borneo and Banguey Island. 

About the size of natuntr or a little larger. On available 
material and data there seems little reason for separating animals 
from the North Xatunns, the Anambas and Borneo. As Lyon has 
pointed out in the original description there is considerable 
difference between the skulls of borneanus and peninsula (the 
differences however all being correlated with relative size) but our 
series of the former is so variable that we doubt if the comparative 
characters given for nut it me and borneanus arc reliable. 

With borneanus from the mainland of Borneo we associate four 
animals from Banguey Island.' The skulls of our largest adults 
measure in condylo-basal length, <j , G9.5, 67, 67, 66; 9 , 70, 69, 
70 nun. and although in Borneo occurs the smallest race found on 
the larger laud-masses i: is clear that the Bornean animals cannot 
be placed with those of Aor Island as Thomas first suggested 
(Jottrn. F. M. S. Mus., iv, 1909, p. 111). 

Thomas later said (Ann. Mag. Xat. Hist. (8) 2, 1908, p. 303). 
that lie could see no difference between examples from X Borneo 
and Sarawak and ( 7 , nalutuc which he suggests may he the same 
as ( 7 . gracilis. G . borneanus. Icchei and bantu arc almost certainly 
synonymous: in the collection before us examples in tin: " Iccltci " 
condition can be selected from tile material representing most of 
the races: they arc animals in which the tail was not pinned out, 
or any substitute made for the vertebra*, when the skin was fresh. 
In the dried skin it is certainly difficult to appreciate that the 
uropatagium has shrunk. The cranial characters shown by the 
type of Icchei are all within the range of individual variation. 

None of the characters on which hantu (of which we have seen 
topotypes) was separated arc of more than individual significance. 

The Bornean fciitales are of the usual grey tone and on colour 
not separable from peninsula females. The male is extremely 
variable: one is exactly like a very richly coloured male from 
Singapore: others resemble the more usual duller type of male 
found in the Malay Peninsula and yet one other is so strikingly 
vcrmiculatcd and brightly variegated above that it is unlike any 
other skin before 113. 

<• With the exception of one or two individuals of the small races 
found on the islands ott the coast' of the Malay Peninsula our two female 
skulls from Banguey have the interorbital space relatively broader than 
any of the large series before us: in one specimen this measurement 
(22 mm.) is actually greater than all but a few very broad skulls ol female 
varlegaliu and peninsula, but we arc so sceptical of the value of such 
cranial characters in Galeofileri/s that we do not care fo name the Banguey 
animals on account of this feature alone. 
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There arc three specimens in the Sarawak Museum so distinct 
in colour that we suggest that definite colour dimorphism should 
be recognised in Galcoptcrus. We have ourselves obtained a male 
of this phase in North Borneo. The upper parts, excepting the 
nape which is golden-buff, are bright rufous (near “Kaiser-brown"). 
Two females (Sarawak Mus.) arc much paler: above mainly warm 
buff irregularly washed with rufous on the shoulders, thighs and 
parachute: both sexes have scattered white spots on the dorsal 
surface. It is interesting to note that even when both sexes are 
“rufous” the male is the more richly coloured.' 

G. v. chombolis: Pulau Chombol and (?) the other islands of the 

Rhio Archipelago, 

Like not mice but smaller. 

The skull measurements of a female from Pulau Galang 
(condylo-basal length 65 mm.) are in close agreement with the type 
series of this form from Pulau Chombol and although all seem 
larger than true aoris, to which race examples from various islands 
of the Rhio Archipelago have been referred by Thomas and 
Wroughton, they arc smaller than natunu• and borneanus, 

One of the topotypes listed by Lyon has the greatest length of 
the skull 69.3: its condylo-basal length is therefore, almost 
certainly, greater than 65 mm. This is a most unsatisfactory race 
and little is known of its range and characters although living- 
lemurs are known to occur on many islands of the Rhio Archipelago. 

it is curious that Lyon,in the same paper in which he describes 
chombolis, placed specimens from various neighbouring islands 
under temmincki for it is not likely that an isolated race occurs on 
Chombol virtually surrounded by another race.* 

Smaller races: condylo-basal length of adult female skulls not 
exceeding mm. 

1. This colour dimorphism does not appear to bn restricted to Borneo 
although the onlv four specimens we have seen come from that island: 
vide G. saturaius. Millet, Smiths, Misc. .15, 1003, P. 5 ‘. "fed phase" and 
G, tc lion is Lyon, Ann. Mag. Nat. Hist. (S) i, 190S, 1». 130 tactual 
description). 

- G. kmc His Miller (which we have not seen) front Sirhassen Island. 
South-Natuna group, should probably bn placed in this medium-sized 
section: the adult male type had a condylo-basal length of 0 ; nun. but we 
suspect that this figure is not the maximum for the race and that, as 
Thoma* ha- suggested, gracilis is the prior name for the medium-size race 
occupying the various islands of the Xatutta and Anamba groups and 
Borneo. 
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G. v. pumilus: Butaug Islands. Straits of Malacca. 

Much smaller than any of the above races. As a scries both 
sexes distinctly paler than peninsula but individuals not separable: 
females without warmer areas on the shoulders and thighs. 
Condylo-basal length 7 acl. 9 , 59.2—63.9: s • 56-9—6° mm - 

G. v. terutaus: Terutati and Langkawi Islands, Straits of 
Malacca. 

Size as in pumiiits but females with brownish patches on the 
shoulders and males more richly coloured. On colour perhaps not 
separable from peninsula'. Condylo-basal length .4 ad. 9 , 59—63.9 
mm.: 3 , 58—rSo.p mm. Skull as in pumilus. 

G. v. perhentlanus: Perhentian Islands, East Coast Malay 
Peninsula. 

Size as in pumilus and terutaus. Keniales like pumilus: males 
most like terutaus but with muzzle and forefeet blackened. Brain* 
case narrower than in pumilus and terutaus. Condylo-basal length 
2 ad. 9 . 63- 64 mm.: 3 ad. „• • 59 — 59-9 nun. 

G. v. aorls: I’ulau Aor, East Coast Malay Peninsula. 

Size as in the above races but adult females with the zygomatic 
arches l< expanded and itilerorbilal breadth narrower: brain-case 
narrow as in perltcntianns. When series are compared we cannot 
appreciate any difference in the breadth of the palate and the size 
of the teeth in pumilus and aoris and we doubt if the slightly 
greater maxima for the skulls of aorls as shown by our series is 
indicative of any real difference in size between the races. Only 
one female before us reaches 65 mm. in condylo-basal length: and 
the next largest animal measures 63.2 mm. 

In colour the females are like pumilus and perhentiauus . males 
most like terutaus and perhentiauus but as a series darker and less 
rufous than the former and less blackened on the muzzle and fore¬ 
feel than the latter. Condylo-basal length 6 ad. 9 . 60.9—65: 
5 ad. i . 58—61.8 nun. 

Key based on adult skulls 

A. Max. Condylo-basal length ad. ? exceeding 
72 mm. 

0. C.-b. length ad. 9 exceeding 75.5 111m. ... variegatus, 

h. C.-b. length ad. 9 not exceeding 75.5 nun tcmmincki, 

peninsula. 

foylori. 
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15 . Max. Condylo-basal length acl. 9 exceeding 
65 nun. but not reaching 72 mm. 

a. Total length ad. 9 skull not exceeding 
70 mm. ... 

b. Total length ad. 9 skull exceeding 70 mm. 

C. Max. Condylo-basal length ad. 9 not exceed¬ 
ing 65 nun. 

a. Braincase- narrower— 
o'. Zygomatic arches more expanded; inter- 
orbital .breadth broader (9 J 
b : . Zygomatic arches less expanded; inter- 
orbital space narrower < 9 ) 

l>. Braincase broader ... 


Key based on colour 

Males 

A. Large races — 

a. Colour very dark. 

<r'. Nape greyish or not sharply defined from 
crown 

b‘. Nape huffy, contrasting with crown 

b. Colour less dark. 

a'. Strongly rufous or brownish in general 
’ tone ... 

£>'. Only rather more richly coloured than 
the “grey phase” (9 9 ) of most races. 

B. Medium sized races.— 

a. Rufous or brownish in general tone 


C. Sinn 11 race's .— 

a. Paler 

b. More richly coloured— 

o'. Muzzle and forefeet blackened 
b'. Muzzle and forefeet less blackened. 
Paler and more rufous 
b 1 . Darker and less rufous 
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perhentiauus. 

aoris. 

pumilus, 

terutaus. 
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Females 

A. Large races .— 

a. Colour very dark ... ... ... vane gat us. 

b. Colour paler— 

o'. Entirely grey or faintly buffy above ... peninsula. 
b l . More washed with buff above— 

a J . Nape greyish ... ... temmiucki. 

b\ Nape strongly buffy ... ... taylori. 

B. Medium sisal races.— 

a. Grey above ... ... ... natinue, 

borueaiius* 

c/ioutbolis. 

C. Small sise.— 

a. Brownish areas on shoulders ... ... terutaus. 

b. No brownish areas, shoulders slightly iu- 

fuscated _ ... ... ... pnmilus, 

aoris, 

perhentianus. 


Two New Malaysian Birds 

by F. N. Cicaskx and C. Bodkn Kloss 

Hypothymis azurea Javana sub-sp. nov. 

• Males differ front H. a. prophuta Oberholscr (Great Karimon 
Id., East Sumatra) in being of a slightly less intense blue. Females, 
on the contrary, have the under-parts suffused with a slightly 
stronger blue and the upper-parts a less saturate brown, being 
greyer and washed with blue there. 

Types. Adult male and female from Badioehnati, East Coast 
of Java. Collected by C. Boden Kloss on 5th. February and 31st 
January, 1920. Nos. 5996 and 5842. Wings 72.5 and 70 mm. 

Specimens examined. Three males from Fast and six from 
West Java; one female from East and one front West Java, all 
adults." Also four immature brown-backed examples 3 £ , 1 9). 

Compared with many examples of 77 . a. propkata from Sumatra, 
the Malay Peninsula and Borneo. 

We are indebted to the Zoological Museum Bultenzorg, Java, 
for the loan of seven Javanese specimens to supplement our own 

series. _ 

1 Occasionally brilliant cinnamon brown. 
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